A social network approach provides a framework to study the link between individual behaviour and population-level patterns and processes. Studies have demonstrated how animal social network structure can be influenced by factors ranging from characteristics of the environment to characteristics of the individual, such as developmental experience and personality. At the level of the individual, the patterning of social connections can be an important determinant of fitness, predicting both survival and reproductive success. At the population level, network structure can influence the patterning of ecological and evolutionary processes, such as frequencydependant selection and disease and information transmission. Over the last decade the study of animal social networks has progressed extremely rapidly, especially in conjunction with the ability to collect, handle and analyse ever larger datasets [1]. A network approach explicitly considers both how individuals (nodes) influence the structure and properties of the network, and the consequences of the network structure for individuals (Figure 1) , and thus provides a framework to study feedback links between individual behaviour and population-level processes. Earlier reviews of animal social networks focused on theoretical discussions of the potential of social network analysis for behavioural ecology [2-4], and we refer readers new to animal social networks to this literature for detailed descriptions of how to analyse animal social networks, including considerations regarding the choice of social network metrics [(e.g. 1,5,6)]. Here we review recent developments in the application of social network methods to non-human animals, and highlight empirical examples using network approaches to understand the mechanisms and functions shaping animal social life. In particular, it is exciting to see studies connecting social network approaches to classic questions in behavioural ecology and tackling both proximate and ultimate questions. We start by reviewing some of the key proximate mechanisms that determine social network structure. Next we examine the ultimate implications of social network structure for individuals and the consequences of social networks for ecological and evolutionary processes. Finally we provide an overview of future research directions.
Over the last decade the study of animal social networks has progressed extremely rapidly, especially in conjunction with the ability to collect, handle and analyse ever larger datasets [1] . A network approach explicitly considers both how individuals (nodes) influence the structure and properties of the network, and the consequences of the network structure for individuals (Figure 1) , and thus provides a framework to study feedback links between individual behaviour and population-level processes. Earlier reviews of animal social networks focused on theoretical discussions of the potential of social network analysis for behavioural ecology [2] [3] [4] , and we refer readers new to animal social networks to this literature for detailed descriptions of how to analyse animal social networks, including considerations regarding the choice of social network metrics [(e.g. 1,5,6)]. Here we review recent developments in the application of social network methods to non-human animals, and highlight empirical examples using network approaches to understand the mechanisms and functions shaping animal social life. In particular, it is exciting to see studies connecting social network approaches to classic questions in behavioural ecology and tackling both proximate and ultimate questions. We start by reviewing some of the key proximate mechanisms that determine social network structure. Next we examine the ultimate implications of social network structure for individuals and the consequences of social networks for ecological and evolutionary processes. Finally we provide an overview of future research directions.
Mechanisms underpinning social network structure
The vast majority of social systems are not well mixed and social interactions are heterogeneous in time and space [1] . Individual behaviour is a key factor driving the structure of animal social networks; thus understanding the mechanisms that shape individual behaviour allows us to examine the underlying proximate mechanisms that influence network structure.
Individual decisions around habitat choice, association, movement and activity patterns can all play an important role in driving social network structure. In many species individuals show preferences for others based on traits such as species, body size or sex, and social networks are often assorted by such traits [7, 8] . Consistent inter-individual variation in behaviour (personality) is widespread, and the interface between animal personality and social networks is an exciting and active area of research, both in terms of how personality affects social network position, and how social network interactions might themselves be an aspect of personality [9] [10] [11] [12] [13] . There is growing evidence across a wide range of taxonomic groups that individuals differentiate between social partners using individual recognition [14] , and that both agonistic and affiliative interactions are important in driving the heterogeneity of contact patterns in social networks. A current challenge for studies on social networks is differentiating between social preferences and spatial constraints on social contact that are driven by the spatial distribution of individuals (see [15] for a recently developed method for addressing this issue).
There is a long standing interest in the relationship between proximate mechanisms, such as hormones, genotypes, and developmental experience, and social 
